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CircadianVariation(CAD)
o 6 a.m noon 6 p.m.
tion, For circedian variation patients were separatelyanalyzedforcoronary
arterydisease(CAD) and idiopathic dilated cardiomyopathy (lDC). Weekly
distribution was determined for a total of 40 non-working patients out of the
study cohort.
Resu/ts: Patients with CAD exhibit a morning peak in the frequency of
ventricular tachyarrhythmias. Patients with IDC show a major peak in the
evening. Ventricular tachyarrhythmias exhibit a weekly variation with a peak
in iDC-patients in the first half of the week and a peak for CAt)-patients on
Saturday. Further studies are required to compare this weekly pattern to the
one of working patients with respect to activity levels.
/ 1069-1271T~i~~e~Mech~~iS~Ofv@”~~,~U,~r~rrhWh~i~S
A. Schaumann, T. Puhrer, F.von zur Muehlen, H. Kreuzer. University of
Goeffingen, Goettirrgerr,Germany
The purpose of the study was to gat more information abmrt the trigger
mechenism of spontsneoue ventricular tachycardias or fibrillation. Due to the
storage capability of the implantable cardiovetier defibrillator (lCD) PRX II
and Ill (CPI, St. Paul) it is possible to get information about the rhythm 10
seconds preceding the arrhythmia on an ECG atrip.
During a follow-up of 19.7 + 5.8 months 378 spontaneous ventricular
arrhythmias in 67 patients with ICD’Swere analyzed. The stored ECG had
to be of high quality and sufficient duration (10 seconds) for analysis. The
QRS morphology of the last heart beat before the tachycardia starfed was
compared to the underlying regular tiythm of the patient and classified as
normal rhythm (sudden onset), ventricular premature beat (PVB), runs of
PVB’S,supraventricular extrasystole (SVES), preceding pause, paced hearl
beat and R on T phenomenon. The trigger mechanism of the analyzed 332
ventricular tachycardiaa and 46 ventricular fibrillation is shown in the table:
Triaaermschankrn VT w
Suddenonset 59.3”/0 42.5%
PVB 18,44A 17.5%
Pair of PVS 6.4% 7.5%
Triple/runof PVB 2.7% 1.2”/0
Pause 27. 7.5”/0
SVES 4.4% 1,2”A
Ron T 3.4”A 3.s%
Pacer 3.4% 18.8%
Conclusion.’Most ventricular tachycerdias are not preceded by premature
ventricular beats. A spontaneous sudden onset without any specific trigger
mechaniam ia very common in most ventricular tachycerdias and fibrillation.
The predictive value of premature ventricular beats seems to be low.
m1069128 HighResolutionFluorescentImsgingwithsVoltage-SensitiveDyeReveslsNonuniform
CellulsrResponsesto FieldsGenerstedbyan
ImplantableDefibrillatorLesd
LR. Efimov, K. Mowrey, Y. Yamanouchi, Y.Cheng, D.R. Van Wagoner,
P.Tchou, T. Mezgalev. Cleveland Clinic Foundation, Cleveland OH, USA
Objective: We sought to determine the response of cardiac tisaueato defibril-
lation pulses delivered from atrensvenous ICD electrcde. Method: The distal
electrode was modified for rabbit hearl to be 1 cminlength.Itwasplacedinto
therightventricleofa Langendorfperfused rabbit heart via the pulmona~
artery. The proximal electrcde (6 cm) wes located -5 cm above left atrium.
The heart was stained with the voltage-sensitive dye di-8-ANEPPS (10 KM).
Optical action potentials were simultaneously recorded from 256 sites from
an 8 x 6 mm area of right ventricular epicardium adjacent to the distal elec-
trode. Blphasic shocks (up to 3 J) were applied in different phases of the
cardiac cycle.
Resu/fe: Figure shows responses toa 0.5J pulae applied at a 35 ms cou-
pling interval from action potential onset (see enlarged insets). Cells located
posterforfyfrom the electrode were depolarized, anterior cells were hyperpo-
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Iarized, and cells adjacent to the electrode did not show any field response.
Conclusion: ICD lead discharges produce a nonuniform responses.
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m Hetero~eneitvofContractlonsndRelaxadcm
— Velocithsof NormalHumanMyocsrdiurn”
AesssssdbyTissueDopplerEcho
L. Galiuto, G. Ignone, A.N. DeMaria, University of Ca/ifomia af San Diego,
CA, USA, Btindidi Hospital, Iz USA
To describe the normal pattern of pulse wave Tiaaue Doppler (PWID) in
human left ventricle and to assass the heterogeneity of systolic and diastolic
velocities among different wall segments, 27 normals, 12 male, age 24 +
10 years, were studied with a commercial echograph (Toahibs Corp), with a
3.75 MHz probe using an autocorrelation technique modified to detect and
quantify the low-velocity high intensify intramyocerdial velocity signals. in
all subjects, PWTD of basal to apical velocities along the Ieff ventricle was
obtained from the apical 4CH, 2CH end long-axis viewa. A 10 mm PWTD
sample volume was positioned in the basal and midventricular segment
of each LV wall and was aligned parallel to the wall to optimize the data
acquisition. Simultaneous EGG and phono were recorded to describe and
time the P.WTOsignals. Resu/ts: PWTD sampling of all segments resulted
in a triphasic velocity curve during each cycle: 1) a positive systolic velocity
wave (S); 2) an earfy negative diaatolic velocity wave (E); 3) a negative late
diastolic wave (A). Peak velocities for basal segments were:
SEGMENT S (ctisec) E (cmfsec) A (ClllkC) UA ratio
AnteriorSeptum 7.5 + 1.3 10.9 + 2.4 6.5 * 1.7 1,7* 0.5
PosterO-LeieralWall 9.9 * 1.3” 17.5 + 2.9 7.2 + 1.6 2.6+ 0.6
PosteriorSeptum 6.1 + 0.S 12.6 + 2.6# 7.4’* 2.2 1.7+ 0.5
LateralWall 10,3* 1,9* 17.3+ 4.4 6.9 + 1.6 2.6 + 0.6
PosteriorWall 9.6 + 0.9; 17,0 * 3,7 6.0 + 1.8t 2.2 l 0,7
AnteriorWall 10.3 + 1.6’ 13.4 + 2.78 6.2 + 2.0 2.4k 0.8
*p c 0.0001 vsanteriorand posteriorseptum;#p < 0.05vs anteriorseptum;$ p <0.0001
ve anteriorand postenorseptum and anteriorwall; tp <0.05 vs anterior septum, lateral
and anteriorwall.
Conclusions: PWTDenablea the quantitative assessment of regional sys-
tolic and diastolic intramyceardial velocities. In normals, tissue velocities are
low and peak diastolic velocities exceed systolic, Substantial heterogeneity
of myocardial velocities exist for individual segments, and must be taken into
account in any clinical application.
D107020 TissueDopplerSlgnala“Reflected”bytheFibrousSkeletonof theHeartCsueeDopplerFlow
ImagingArtifscts.Implicationsfor Pulmonsry
VenousFlowEvaluation
P.Barbier, E. Foster, N.B, Schiller. Urriversityof Ca/iforrria San Francisco,
San Francisco, CA, USA
Background: Pulsed Doppler signals with high amplitude and low velocity
(HALV)are usually labeled as wall artifacts on surface Doppler flow imaging
(figure: RUPV, darker signals), We hypothesized that HALV signals are ac-
tually tissue Doppler waves originating from the strong ultrasound reflectivity
of the fibrous skeleton of the heart. Methods: (Figure). We recorded in 40
pts (age = 56 + 17 y.) M-mode tracings of the mitral anulus to derive the
peak velocity curve (dD/dt), comparing it to peak HALV waves on pulsed
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Doppler tracings obtained (4-chamber view) at both an intracardiac flow site
(right upper pulmonary vein, RUPV) and extracardiac site without flow (Exe,
3 cm lateral in left lung). Peak velocities were timed from the EKG Q wave.
Resu/ts:At both sites, peak Doppler HALVwaves ranged 7t036 crnk+.HALV
waves were positive in early systole (Si, RUPV and Se, Exe), and nagative
in early (Ei, RUPV and Ee, Exe) and late diastole (Ai, RUPV and Ae, Exe),
and all matched corresponding dD/dt waves. In late diastole on the RUPV
tracing (arrow), reverse Doppler flow waves could not be separated from
HALV waves in 34/40 pts, becauae of similar signal amplitude. Time to peak
HALV waves at both RUPV and EXCsites correlated with time to peak dD/dt
(early systole: r = 0.6, p <0.005, early diastole: r = 0.8, p < 0.001; late
diastole: r = 0.96, p < 0.001).
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Conclusions: Doppler waves showing Jow vel~ity and high amplitude
on the pulsed Doppler flow surface tracing ara reflected tisaue Doppler
signals originating from the fibrous skaleton of the heart (probably a side-
Iobe artifact). HALV waves overlap in end-diastole with the reverse RUPV
wave. Measurements made on the latter may be unreliable.
m107021 Quantitative Assesemant of Regional LeftVentricular Function by Transeaophageal Tiasue
Doppler Echocardiography
S. Mankad, T.A. Gaaior,J.J. Quinlan, W.E. Katz, W.A. Mandarino,
C. Mahler, J. Gorcaen, Ill. Universifyof PiftsbufgfL Piffsburgh, PA, USA
Tranaeeophageal echo (TEE) ia useful to evaluate regional LVfunction in the
intraoperative setting, but routine visual assessment is subjective. To deter-
mine the feasibility of quantifying regional LV function by TEE ti$sue Doppler
imaging (TDI), 10 pts, aged 64 + 5yrewere studied. TransgastricTEE mid-LV
TDI color M-modes were acquired (Toshibe380A). Anterior and posterior wall
endocerdial velocity plots and transmural time-velocity gradients (TVG) were
calculated from a digital velocity matrix created by a customized computer
interfaced with the TDI system. Wall motion abnormalities from coronary
diaease were preaent in posterior wails in 4 pts and anterior walls in 3 pts;
6 pts had normal LV function by routine 2-D assessment. High quality TDI
data were available from all pts. Regional systolic and diastolic LV function
were decreased in abnormal segments compared to control segments: peak
systolic velocity 27 + 8* va. 56 + 15 mm/aec, systolic TVG 1.21 + 0.35* va.
2.94 +0.96 sac-’, peak diastolic velocity 34 + 16* vs. 63 +20 mrnkec, and
diastolic TVG 1.62+ 0.60” vs. 3.37+ 1.17 sac-’ (*p -=0.005 vs. control).
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Conclusion: TDI using TEE is feasible and can provide quantitative as-
sessment of regional syatolic and diastolic LV function.
-1 CakU,atiOnOfthe bltra-MyOCardiaiRe,ative
Gradient of the Diastolic Velocity Profile by
Computerized Pulsed Doppler Tksue Imaging
Analysis of tha Left Ventricular Myocardial Wall
Relaxation Under Physiologic Condition
J. Azevedo, M. Garcia-Fernandez, P. Puerte, M. Moreno, M. Desco, D. San
Roman, J. Vallejo, J.L, Delcan. Laboratorio de Ecocardiogrefia, Servicio de
Cardiologia, Hospital General General Univereitado “Gregorfo Maraiion’;
Madrid, Espafia
The velocity of the Ieftventricular (LV) myocardial wall motion is encoded us-
ing color Doppler tissue imaging (DTI), displaying an heterogeneous pattern
across the LV wall thickness. Our objective was to evaluate the diastolic ve-
locity (Vel) gradient (A Gr) and its variation between the endocerdial (Endo)
and epicardial (Epic) layers of the LV DTI scanning. We performed an exper-
imental study using a DTI analysis of the LV myocardial relaxation Vel in an
open chest pig model (n = 14). Image acquisition was done with a M-mode
scanning of the LV posterior wall in a epicardial long axis view, selection of
5 cardiac cycles, compression in a single mean digitized image and delin-
eation of the region of interest (ROI) with one cardiac cycle duration. After this
common step, we applied 2 alternative computerized methods of analysia,
Method 1 performing a longitudinal section of the LVwall thickness in 3 equal
layers and displaying the mean Vel A Gr wave fotm along the selected ROI.
The value of the Vel A Gr is obtained by the Endo-Epic difference of Vel in
selected points of the computerized diastolic waveform. Method 2 calculates
the absolute linear variation of the myocardial Vel across 20 positions of the
LV wall thickness, from Endo (position O)to Epic (position 20), and diaplaya
it as a Vel profile. This method calculates the A Gr aa the difference between
position O and 20 affected by the dimension of the LV wall thickneaa and
angle correction (D.cos a). The A Gr for the 3 phases of diastole (E and A
wave and diastasis-D) was analyzed in all images by both methods:
E A Gr A A Gr D A Gr
Method1 3.4+ 0.8’ 1.5 * 1 0.4 i 0.8
Method 2 4,2 & 0.4” 1,2 * 1 0.6 + 0.5
0 Value “0.01 ns ns
EWl
Under physiologic conditions, theleff ventricular intra-myocardial wall
velocity diaetolic profile registered significant gradients between the endo-
cardial and epicardial Iayerewith a phaeicvariation and higher valuea in eerfy
filling phase. The velocity gradient can be quantitatively evaluated using the
computerized analysis of Doppler tiasue imaging:
\107O-23I Automatic Quantification of COlor Doppler
M-mode Filling Patterns of the Left Ventricle
M. Stugaard, N.L. Greenberg, P.M.Vandervoort, R.L. Christian,
F. Fouad-Tarazi,J.D. Thomas. The C/eve/and Clinic Foundation, Cleveland,
OH, USA
Previous methode for analyzing color Doppler M-mode patterne of left ven-
tricular (LV) filling have limitations, auch as subjective variability, limited uae
of the full digital velocity map, and lack of automation. The purpose of this
study wae to 1) study the influence of respiration on the normal LV filling
pattern and 2) investigate the feasibility of a new set of automated computer
algorithms for quantification and differentiation of LVfilling patterns. Methods:
Tensubjects with normal LV (N), 10 patients with LVdysfunction (LVD) (coro-
nary artery disease or cardiomyopathy), and 12 patients with hypertension
(HT) were included. 30 beate from normals were studied during expiration
and 30 during inspiration. The early diastolic filling wave (E-wave) wae pro-
cessed by two different automated analyses: 1) gradient analysia to identify
the location and direction of the maximum change of velocity using the Sobel
operator (magnitude, phase); 2) isovelocity contour analysis to provide a
Ibcel description of velocity propagation as a function of depth and velocity
(ae a50% of maximum velocity: v50), and the corresponding areas within the
ieovelocity contours. Results: The areaa within the isovelocity contours were
eignificently reduced from expiration to inspiration (p “< 0.05). Main reeulte
forthe different pat}entgroups (mean + SEM):
N LVD HT
Phase, CMLS 86* 2 75 +4* 79 + 3“
V50,Crrlk 70 k 6 42& 8* 56 h 10
*P <0.05 vs N.
